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IN THE U.S. PATENT AND TRADEMARK OFFICE 

Applicant: HSU, Yu-Min et al . Conf . : 

Appl . No . : NEW Group : 

Filed: November 24, 2003 Examiner: 

For: SEMICONDUCTOR PHOTOTRANSISTOR 

LETTER 



Commissioner for Patents November 24, 2003 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 
§ 1.55(a), the applicant hereby claims the right of priority 
based on the following application: 

Country Application No. Filed 

TAIWAN 092124983 September 10, 2003 



A certified copy of the above-noted application is attached 
hereto . 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 37 C.F.R. §§ 1,16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
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is to certify that annexed is a true copy from the records of this 
office of the application as originally ^fi led which is identified hereunder 

&7t 2003 09 ^ 10 a 
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#xa#^: ^it 2003 10 ^( 15 a 

Issue Date ^ 

09221036810 

' Serial No. ^ 

[sualilsTiBl tsffE] (she] tsTTHl tsiRl ^he] IsiTg] [siieI [suh] El^ [shh] [suhI 5 
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C ^ t A : 1 ^v) 

ffl >i: AJi l^^m^^m./ INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE 
A : ( t X/^ X ) A/ Cheng-I WENG 

*^>H-#4t^^t^3^ra^ 195 M./NO. 195, Sec. 4, Chung-Hsing Rd., Chu-Tung, 



S #:(tX/^X) t^R.@ROC 

^ ^ : (^5 A) 

;g : ( tX/^X) 
t^^R,A^u-MinHSU 

*r+5r#-^Mt«-s^raa: 195 ^/No. 195, Sec. 4, ChLing-Hsing Rd., 
Chu-Tvmg, Hsinchu, Taiwan, R. O. C. 

t#^IS ROC 
^l-Jt/Jin-Wei SHI 

^>Hrl^4t*^^t-^S^Ega: 195 ffe/No. 195, Sec. 4, Chung-Hsing Rd., 
Chu-Timg, Hsinchu, Taiwan, R. O. C. 

1 #:(tX/^X)- 




^ipc : 



Hsinchu, Taiwan, R. O. C. 
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tll^S ROC 

|l#>ft/Zing-Way PEI 

-^^m^it : ( tx/^^) 

*^>h5r#+i-*.^t#2S-E9-& 195 WNo. 195, Sec. 4, Chung-Hsing Rd., 
Chu-Tung, Hsinchu, Taiwan, R. O. C. 

ti^^ia ROC 

4.itt Z : ( tX/^X) 
FonYUAN 

l^i5rll4ir^«t#2S-ra-& 195 Sfe/No. 195, Sec. 4, Chung-Hsing Rd., 
Chu-Tung, Hsinchu, Taiw£in, R. O. C. 

t*R.SROC 
S'JSi.^/Chee-WeeLIU 

m%m<%%M^^n-va^ 195 !!^/No. 195; Sec. 4, Chung-Hsing Rd., 
Chu-Tung, Hsinchu, Taiwan, R. O. C. 

tll^SROC 
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{'-):^m^ :^^<^m ^ : ^ (1) SI » - 



10 

20 

30 

31 #^1:^^ 

40 

41 ^^^"^m 

50 

51 M^-^m 

60 #]-^;t 

61 #J^#.fi 



5 



3^ - ^mttm ' J 

^m.m.'lti^^mit (~0.85;czm' 1.3—1.55 ;t^m) 6^4^'^i^Jl,^^i;^7t# 

2.5GBits/sec ' S^l-'f^ffl 5'J>l^>t(deep trench):^^ - m^^J^^^^^ 

(SOI) ^ B^B>i^^(waferbonding)##a#r ° it^ikm^4i:^^^i^A^}^^ ' 

^x^%^:^vM^k^&'^s^:%^^^^^m$%^ " ^ f ^ a it. t B^a M 

^ ( Hetero- Junction Phototransistor ' HPT) ^^^^^^fff^^^^i^m^nit ' ^ 

^^^^^ij ^^^mk ° 

>*#-;P>'JII ( Avalanche Photodiode > ADP) > bb ' ^fet: b^^^^a^^+S. 



o 

m^Mii.^ ifn^m^m^ 5844253 ^jj^^M-^ ^-^^am^^^Mm^^^^ 

6525348 a^a^#.^ffl ' m^im^^^t^m 

m ° Jt^h ' ^^'^^B^^^A^m.-^^^^^'^yAi^ ^m'f^^ (Base 
open) ' ^BLM^S.:^.^^^ ns " 

^ ' iifcaf^B-E^®^h;i^o-<^j^f;^ (Vbe) ii'(^Mf:>.tL (Ib) ^^-^m^p?^ 



^JL^^-i^m^f^ (side wall contact) - a^^^^^^^ 

a« S 6<i i fltr # ^^b^ € h^b ^ 1 00 
%^^4a^ ' 3L^i^J^^%^Bm.^^$¥^^^^m.^f^s^ (OEIC) ^^^^ 



8 



(sub-collector ' ^^i-^J^yf ( buried layer ) ) 20 > $3t^^t#|^ ' ^-^L^^fe 
^ 20 ±-^^^'-^'^,$-mm%m^ (collector) 30 > ^_L5^^^;t 
;&31 o 30 _L ' ^M.^-m.'^i^'m.^^m^ (base) 40 ' ^St^t^t 

' ^^m^At^-^^M 30 10 ' lOrnn- f 

SOOnm^Fal > ii;!?^^J:.5^iL:^ — ;&;}^^'t;|^ 41 ° ^:&;f^>t 40 J-^^^ — ±^ 
m^mUM (emitter) 50 » ii;^*_L^i(,* 51 ' 

^ ' ^^Ai'-m.ti^m^m^^ 60'i^'fi^t#$^o^:^;^.t^P5i!##^ ' 

I'J#m^ 60 lJj^it't#$I^P -S^i^ ' N ' mM^^M 60 

60 ^^^^^L^^^^mM 30 6^#Jit ' 40 6^T:^ ' 



^^m^it^^^B^^A^^-^m^^^^^M^n^mmM » ^^^^ 

'-^^^^Bm.^:f^^n^A^^^^<-^=-)^<^UM (buried layer) JL:^^^m 
T ^ ^ ^^-M ^ ^^^^ <• 

^ ( quantum well ) ' ^^;^#Ba+-§- (super-lattice) - l:-f-,fi ( quantum dot ) ' 

MmM^^^M^^^^^m.^ ' ^m-^^^m^^^^^ • ^a^m^^^^ si/siGe 

MQW - Si/Ge QD - Si(C)/SiGe MQW - SiGe ^ SiGe(C)^^ ' <^^M^^=-^'^ 
mM^^^S^'i^M^^ ' 3tJ^^B^B^-^J'Xik,-i:^^j^&^S.i<,.%.^:&4&( Silicon on 
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Insulator > SOI) _L ° aJL^WX ^i'Y ' t-^^^ ^S.mt^ify ^ 
^S.m^t^^^'^^^l^'^m. ' ^ih' ' M^'^m InAlAs ^ InP ♦ ^^^^ 
InGaAs InGaAsP > ^T^vf^T^ InGaAs > #;feifo-iL#;^^ffi . 
InP InGaAs ' it^^ B^ayf ^a^-fc^ InP o 

'^^^^^B (MBE)^ ^t^^lk^^B CCVD)^ ^i^^^^B (LPD) 

M ^ ( edge illuminated waveguide phototransistor ) ^.i'k^^yr^'M'M ' 
'^^^ 10 Ji^-i:^-#;j3£^ 30 > *_L^-^#--#;|3fet:^Jfe 31 > ^#;fe;t 30 
±.^^^ — ^mM 80 ' SiGe ' ^^.t 80 _L^i^4t^^ 90 » 4* 

90 81 ' 90 Jz.^jik.^MJ^'^m ° -jfe* 

^yf 30 ' ;tAit!-t#^§^i^'J^^ 60 ' M.^m^M 60 Ji-^f^i^ — #1-^ 
^,ffe 61 ' itm^M 60 6^+*i^>flLl.;l:>j5L#;&^ 30 S^j-fljat ' m^^^^^^^ 
40 6tT^ ' il#n*^,>t ^® o -^/tic,-S:6^'f^'J^>t 60 -S^^m^^^ 
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VcE^ 1 ' TRACEA4;:&^^,iiF^l5^ ' TRACE B ft #itk.B^ ' 

850mn >iL-i:7fc.^#Tm4f-S'J^fla^#iitb^ « "^Rt^- j ^^^o 
^S^Mit^tit>^a^^^ 2.5ns ^^$>i 0.95ns > >fB.;^^^-;jS^;>^,j,;§p;^ 15;CzAT 

5^ ' M^^M^?^S^M^i^mm.m^^Mbb$^ ' TRACE A >^#J-^#,fi f^l5^ » 
TRACE B^#J^#,lfe^J4B^. ^T^n j -f^^ ^^^^^.ti-ft tb^ ' W 

^t^j ^^^&^Mk^m3^ ' ^ffl t"^ i-X^J^TG^^^S^j-fra^ IS 2.5ns i%#5'J 
0.85ns ' ^^y^L^^b^^ \S fiA ff^m S.7 fiA > ^^iT^^ali > ifct^Trt. 

•^W^^ji ^#J^^.ffcf^lS^ ' ^^^nf^n-^m^^ ' 850mn 
')^^^'Mi^Tf'f\n-M^m^^}fg)^m. " TRACE A ^^^&^W^m3^ ' TRACE 

7lGt>JrLA'h^>4^90/zATFf^$'J 0.11 //A > 7fe,'t>/ilit^4ft^#'^§^j » 
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^s^^s^^m^^m^m^^Mbb^^ > trace a ^m^^n^r^^s^ . trace b 
^#j^^ii#^B^ ♦ ^'^i^A^m.7t^'¥^^mm^^ 7.711s ^#$<j ins > 

' carrier trapping ^yt^^f^J.* ' ^^.ffl -fl'J^ll^Ii^l ' :^%tm- 
trapped carrier 1^ ^^^^ 1^ ° 

» ^^^^ 850nm >iL-fe6^^«|-T ' ^A^^v^^'^^t.i^ 

^ 3 GHz ' * ^-^mc^^^hm M--^^ ^f: ^^^m.m.itM m ^ -^n 
,|4 , - 
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10mn~500nm ^t^Fel ° 
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-~ t ^ # ( quantum well ) «> 
# ^ ^ ( super-lattice ) ■> 
"4: -^-Ife ( quantum dot ) " 
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